Proteus mirabilis is an opportunistic nosocomial pathogen that is commonly associated with urinary tract infections. Here, we present draft genome sequences of two multidrug-resistant P. mirabilis strains, isolated from urine samples in Malaysia, that harbored a CTX-M-type extended-spectrum ␤-lactamase-encoding gene, as well as a repertoire of other antimicrobial-resistant determinants. Address correspondence to Kok-Gan Chan, kokgan@um.edu.my.
roteus mirabilis is a ubiquitous Gram-negative bacterium that can thrive in various settings such as polluted water, soils, and animals (1) . From the clinical perspective, P. mirabilis is an important causative agent of complicated urinary tract infections and is also implicated in a range of other nosocomial infections such as bacteremia, empyema, and osteomyelitis (2) . In recent years, the emergence of extended-spectrum ␤-lactamase (ESBL)-producing P. mirabilis strains has become a growing concern, as they are associated with poor treatment outcome and prolonged hospitalization (2) (3) (4) .
In the present study, two P. mirabilis strains, designated PM_ 125 and PM_178, were recovered from patient urine specimens in 2013. The isolates were identified using the Vitek 2 system (bioMérieux, Marcy l'Etoile, France) and matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (Bruker Daltonik GmbH, Bremen, Germany). Antibiotic susceptibility tests revealed that both strains tested positive for ESBL and were resistant to ampicillin, ampicillin-sulbactam, piperacillin, ticarcillin, cefazolin, cephalothin, cefuroxime, ceftriaxone, cefpodoxime, cefotaxime, doripenem, nalidixic acid, moxifloxacin, tetracycline, nitrofurantoin, and trimethoprim-sulfamethoxazole, while remaining susceptible to cefoxitin, ceftazidime, imipenem, aztreonam, and norfloxacin when interpreted according to EUCAST Breakpoints version 6 (http://www.eucast.org/clinical_breakpoints).
Genomic DNA of PM_125 and PM_178 was extracted using the Epicenter MasterPure DNA purification kit (Madison, WI, USA), and whole-genome sequencing was performed on an Illumina HiSeq 2000 platform (San Diego, CA, USA). De-novo assembly of the raw reads was conducted using CLC Genomics Workbench version 7.0 (Aarhus, Denmark), and the genomes were annotated using the NCBI Prokaryotic Genome Annotation Pipeline version 2.10 and Rapid Annotations using Subsystem Technology server version 2.0 (5), while the antimicrobial-resistant genes were identified using ResFinder (https://cge.cbs.dtu.dk /services/ResFinder). A total of 149 and 190 contigs were obtained for PM_125 and PM_178, respectively. The genome of PM_125 was 3,955,474 bp in size (38.8% GϩC content) and a total of 3,469 protein-coding sequences were predicted, whereas the 3,969,065-bp genome (38.9% GϩC content) of PM_178 was predicted to contain 3,475 protein-coding sequences. The draft genomes of PM_125 and PM_178 shared an average nucleotide identity of 100%.
Various antimicrobial resistance genes were identified in both genomes, including genes conferring resistance to aminoglycosides , and trimethoprim (dfrA1). In addition to this, three types of resistance modules were found: (i) the bla CTX-M-65 bracketed by two IS26 elements; (ii) an array of aac(6=)Ibbla OXA-1 -catB3-arr-3-⌬qacE-sul1; and (iii) an array of strA-strBorf unknown -tetR-tetA. The presence of multidrug efflux pump-mediated resistance mechanisms was also inferred from the genomes.
In conclusion, we present the draft genomes of two multidrugresistant P. mirabilis strains from Malaysia, which, to the best of our knowledge, also represent the first report of CTX-M-65-producing P. mirabilis genomes. These genomes offer an avenue for further investigations into antimicrobial-resistance determinants in ESBL-positive P. mirabilis strains and also facilitate basic biological research by allowing data to be mined from the genetic information that have been made publicly available. Accession number(s). The whole-genome shotgun projects of P. mirabilis PM_125 and PM_178 have been deposited in DDBJ/ ENA/GenBank under the accession numbers LWUL00000000 and LWUM00000000, respectively.
